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That which is claimed is: 



1. A method for modulating processes) 
mediated by retinoid receptors, said method comprising 
conducting said process (es) in the presence of at le^st one 
compound of the structure: 



° 7r ^ » ^C 9 R ^ 



Ring 



10 



wherein: 



15 



20 



25 



30 



C !, R=C*R 



unsatura 
has a cis con 
unsaturatio 
optionally 
"Ring" 
Z is se 




sth carbon atoms C 9 and C 10 
and one or both sites of 
farbon atoms C 11 through C 1 
[configuration- 
moiety; 
carboxyl, carboxaldehyde, 



hydroxyalkyl, thioalkyl, hydroxyalkyl phosphate 



/ V ' ' — , 

alkyl ether of a hydroxyalkyl group, alkyl 

thioether oy a thioalkyl group, esters of 

hydroxyalkyl: groups, thioesters of hydroxyalkyl 

group, esters of thioalkyl groups, thioesters of 

thioalkyl/groups, aminoalkyl, N-acyl arainoalkyl, 

or carbamate; and 

ea4h 



/ 



R is independently selected from H, 
haloaen, alkyl, aryl, hydroxy, thiol, alkoxy, 
thioalkoxy, amino, or any of the Z substituents ; 
or 

any two or more of the R groups can be 
l/inked to one another to form one or more ring 
/structures . 
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/ 



2. A method according to claim 1 whei 



sin 

said retinoid receptor is selected from retinoic/ acid 
receptor-alpha, retinoic acid receptor-beta, or ^fetinoic 
acid receptor-gamma . 

3. A method according to cl^lm 1 wherein 
said retinoid receptor is selected frpfa retinoid X 
receptor-alpha, retinoid X receptor-beta< or retinoid X 
receptor-gamma. 



4 . A method ^sr^cdrd, 
said process is selectecl 
differentiation, in vitro/cellu^fpr 



ng to claim 1 wherein 
n in vitro cellular 
proliferation, in vitro 



proliferation of meUnomay 
differentiation of mous£ tej 
in vitro differentiation 
regulation of cellular Vt^tino] 
in vitro limb morphogenesis 



'hui 




cell lines, in vitro 
(carcinoma cells (F9 cells) , 
lan epidermal keratinocytes, 
binding protein (CRBP) , or 



method according to claim 1 wherein 
said process is ^selected from the in vivo modulation of 
lipid metabolism, in vivo modulation of skin-related 
processes, or in vivo modulation of malignant cell 
5 development./ 
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6. A method according to claim 1 wherein 
said compound has the structure (I) : 



Ring 



10 



wherein : 



15 



20 



25 



30 




C 13 R = C U R 



Structtme 

■ /l 

X is -[ (CRX-X'-j'f 



Z is selected Sron 



hydroxy a Iky 1 , 
alkyl ether 



---'ci' thiojcdrbonyl, -NR"-, or -CR 2 -, 
"Ring" is/ a c^cfi 




X' is se^4cted/| ^rom -O-, carbonyl, -S-, 
-S(O)-, -S(0) u 

z moiety; 

carboxy 1 , carboxaldehyde , 
>, hydroxyalkyl phosphate, 
droxyalkyl group, alkyl 



thioether of /a thioalkyl group, esters of 
hydroxyalkyl groups, thioesters of hydroxyalkyl 
groups esters of thioalkyl groups, thioesters of 
thioalkyl groups, aminoalkyl, N-acyl aminoalkyl, 
or carbamate; and 



/ 



R is independently selected from H, 
alkyl, aryl, hydroxy, thiol, alkoxy, 



each 
halogen,/ 

thioalkoxy, or amino; 



I 



is hydrogen, alkyl, hydroxy, thiol, or 



alkoxy acyl; 

x is 0, 1 or 2, 
y is 0, 1, or 2, and 
x + y <2. 
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9. A method according to claim 1 wherein 
said compound has the structure (IV) : 



Ring 



wherein: 




Structure IV 



one A is X and/ the /itlier A is X ' , 

b is X*, / I y 

X is -[(CH 2 ) Jx--f^) y ]- # 

X I is selected Ifxom -O-, carbonyl, -S-, 
-S(O)-, -3(0)2-, t|hioi4rbonyl, -NR"-, or -CR 2 - ( 



"Ring" is a dycdi 
Z is selected 
hydroxyalkyl, thi 
alkyl ether of/ a 
thioether of /a 



/ 

fro 
lk 



s moi< 



i 



ety; 

c^rboxyl, carboxaldehyde , 
1, hydroxyalkyl phosphate, 
hydroxy alkyl group, alkyl 

esters of 



thioalkyl group, 
hydroxyalkyl groups, thioesters of hydroxyalkyl 
group, esters of thioalkyl groups, thioesters of 
thioalkyl groups, aminoalkyl, N-acyl aminoalkyl, 
or carbamate; and 

each/ R is independently selected from H, 
halogen ,/ alkyl, aryl, hydroxy, thiol, alkoxy, 
thioalkpxy, amino, or any of the Z substituents ; 

RP is hydrogen, alkyl, hydroxy, thiol, or 
alkoxy acyl; 



fx is 0, 

y is o, 



1 or 2, 

1, or 2, and 
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10. A method according to claim 1 wherein 
said compound has the structure/ (V) : 



Ring 



10 



wherein: 




15 



20 



Structure V 



X" is -[(Qft 2 )hX'WCR 2 ) b ]-, 
X' is selected /from -O-, carbonyl, -S-, 
-S(O)-, -S(0y 2 -, thiocbarbonyl, -NR"-, or -CR 2 -, 
"Ring" is a cyci'ic moiety; 

Z is selectedJ^fom carboxyl, carboxaldehyde , 
hydroxyalky] - thitoa/lk^ 
alkyl ether 
thioether 
hydroxy a Iky 1 




25 



30 



thi'oa'lkyl, hydroxyalkyl phosphate, 
hydroxyalky 1 group, alkyl 
thioalkyl group, esters of 
ups, thioesters of hydroxyalkyl 
group, esters' of thioalkyl groups, thioesters of 
thioalkyl groups, am^noalkyl, N-acyl aminoalkyl, 
or carbamate; and 

each/R is independently selected from H, 
halogen, /alkyl, aryl, hydroxy, thiol, alkoxy, 
thioalkoxy, amino, or any of the Z substituents ; 

R % ) is hydrogen, halogen, alkyl, hydroxy, or 
thiol/ 

'a is 0, l, 2, 3 or 4, 
b is 0, 1, 2, 3, or 4, and 
a + b is >2, but <4. 
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7. A method according to claim 1 wherein 
said compound has the structure (II) : 



Ring 



10 



wherein; 



15 



20 



25 



30 



(X) 



Structure II 



X is -[( 
X' is 

-S(O)-, -S( 
"Ring 
Z is s 

hydroxyalk 

alkyl eth 

thioether 





C R C R 



-*||-(CR 2 ') y ]-, 



/ 



carbonyl, -S-, 



from -O-, 
i^carbonyl, -NR"-, or -CR 2 - , 



/ic moiety; 
fjTDm carboxyl, carboxaldehyde , 
loallyl, hydroxyalkyl phosphate, 
hydroxyalkyl group, alkyl 
a thioalkyl group, esters of 
thioesters of hydroxyalkyl 
group, esters/of thioalkyl groups, thioesters of 



hydroxy a Iky 1 groups , 



thioalkyl groups, aminoalkyl, N-acyl aminoalkyl, 
or carbamate; and \ 

each/R is independently selected from H, 
halogen, / alkyl, aryl, hydroxy, thiol, alkoxy, 
thioalkoxy, amino, or any of the Z substituents ; 

RP is hydrogen, alkyl, hydroxy, thiol, or 
alkoxy acyl; 

x is 0, 1 or 2, 
y is 0, 1, or 2, and 
x + y <2. 



8. A method according to claim 1 wherein 
said compound has the structure (III) : 



Ring 



10 



wherein 



15 




20 



carbonyl, -S-, 



one A/ is X and' . 

X is/-[(CR 2 ) -X' J^CR^]-, 

X I is selected/ 
-SCO)-, -3(0) 2 -, thiocarbonyl, -NR" — , or -CR 2 - ( 

"Rin j" is a'^yclilc moiety; 
Z is Weleofced from carboxyl, carboxaldehyde, 
hydroxyalk^^/thioalkyi, hydroxyalkyl phosphate, 
alkyl ether 6f a hydroxyalkyl group, alkyl 
thioether of' a thioalkyl group, esters of 



2 5 
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hydroxyalkyl/ groups, thioesters of hydroxyalkyl 
group, esters of thioalkyl groups, thioesters of 
thioalkyl /groups, aminoalkyl, N-acyl aminoalkyl, 
or carbamate; and 

eaph R is independently selected from H, 
halogen, alkyl, aryl, hydroxy, thiol, alkoxy, 
thioeyLkoxy, amino, or any of the Z substituents; 

R" is hydrogen, alkyl, hydroxy, thiol, or 
alkj6xy acyl; 

x is 0, 1 or 2, 
y is 0, l, or 2 , and 



PCT/USV2/ H21h 



11. A method according to claim 1 wherein 
said compound has the structur^ (VI) : 



Ring 



10 



wherein; 



15 




20 



25 



30 



X 1 is 
-S(O)-, -S( 
"Ring" 
Z is se 
hydroxyalkyl 
alkyl ether 
thioether 




'-,<CR 2 ) d ]-, 

y from -O-, carbonyl, -S-, 
xocarbonyl, -NR"-, or -CR 2 -, 
clic moiety; 

rom carboxyl, carboxaldehyde , 
tLkyl, hydroxyalkyl phosphate, 
\ hydroxyalkyl group, alkyl 
thioalkyl group, esters of 



hydroxyalkyl groups, thioesters of hydroxyalkyl 
group, esters of thioalkyl groups, thioesters of 
thioalkyl /groups, aminoalkyl, N-acyl aminoalkyl, 

or carbamate; and 

/ 

each 



R is independently selected from H, 
alkyl, aryl, hydroxy, thiol, alkoxy, 
thioal'koxy, amino, or any of the Z substituents ; 
/R" is hydrogen, alkyl, hydroxy, thiol, or 



haloger/, 



alkoxy acyl; 

c is 0, l, 2 or 3, 
d is 0, 1, 2 or 3, and 
c + d >1, but <3. 
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12. A method according to claim 1 whep^in 
said compound has the structure > (VII) 

(X- • •) 




10 



wherein: 



15 



20 



25 



30 



C R=C R 



cirv unsaturated linking group 



having the 



where 
-N=CR- , -CR 





- J]-, 

" or -CR=, and J is -CR=CR- , 



=N-, //-0-, I-S-, or -NR"-, 



thereby infcej?£orating v C 9 and C 10 of the rexoid 
compound into an aromatic (or pseudo-aromatic) 
ring, / 

X" is / -[(CR 2 ) a -X'-(CR 2 ) b ]- / 

X 1 As selected from -O-, carbonyl, -S-, 
-S(0)-, /-S(0) 2 -, thiocarbonyl, -NR"-, or -CR 2 -, 
"Ring" is a cyclic moiety; 

Z is selected from carboxyl, carboxaldehyde , 
hydroxyalkyl, thioalkyl, hydroxyalkyl phosphate, 
alkyl ether of a hydroxyalkyl group; alkyl 
thi^oether of a thioalkyl group, esters of 
hydroxyalkyl groups, thioesters of hydroxyalkyl 
group, esters of thioalkyl groups, thioesters of 
:hioalkyl groups, aminoalkyl, N-acyl aminoalkyl, 
or carbamate; and 



62 



35 



40 



each R is independently selected from/ H, 
halogen, alkyl, aryl, hydroxy, thiol, alJcoxy, 
thioalkoxy, amino, or any of the Z substit^ents ; 

R" is hydrogen, alkyl, hydroxy, t^iol, or 
alkoxy acyl; 

a is 0, 1, 2, 3 or 4, 

b is 0, 1, 2, 3, or 4, and 

a + b is >2, but <4. 



13. A method according 
Ring has the following structure: 



10 wherein: 



each 
halogen, c 
thioalkoxy 



15 



any one of 
car bony 1 




wherein 



independently selected from H, 
aryl, hydroxy, thiol, alkoxy, 
inp, or any of the Z substituents ; 

2 ^3 ^4 



\>co) , 



or C can be replaced with 
-S-, -S(O)-, - S (0) 2 -, 



20 



-O-, 

thiocarbonyl (>CS) , or -NR"-; 

R" As hydrogen, alkyl, hydroxy, thiol, or 
alkoxy /acyl ; and 

;aid cyclic moiety exists as the saturated, 
2-ene, 3-ene, 4-ene, or 5-ene mono-unsaturated 
isorter, or the 2,4-, 2,5-, or 3,5-diene 
derivative thereof; or an aromatic derivative 
lereof . 



/ 



14 . A method according to claim 6 wherein 
Ring has the following structure: 



10 wherein 



15 



20 




each R 
halogen, a 
thioalkoxy ,| 

any on 
-O-, carbon 

thiocarbon^ 

R» 
alkoxy 



>endently selected from H, 
. hydroxy, thiol, alkoxy, 
'or any of the Z substituents; 



, 3 4 

[, C , or C can be replaced with 
>CO), -S-, -S(O)-, -3(0)2-, 
) , or -NR"-; 
is hydrogen, alkyl, hydroxy, thiol, or 
yl; and 

cyclic moiety exists as the saturated, 
2-ene/ 3-ene, _ 4-ene, or 5-ene mono-unsaturated 
isomer, or the 2,4-, 2,5-, or 3,5-diene 
derivative thereof, or an aromatic derivative 
tt 



-uo 1 CI 11^14 
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15 • A method according 
Ring has the following structure: 



10 wherein: 



15 " 



20 




each R is 
halogen, alky 
thioalkoxy, an/ino 

any one y// 
-O-, carbony\W/(>dO) , -S-, 
thiocarbonyl />CS) , 



endently selected from H, 
1, hydroxy, thiol, alkoxy, 
r any of the Z substituents ; 

3 4 

C , or C can be replaced with 



-S(O)-, -S(0) 2 -, 

or -NR"-; 

R" is Hydrogen, alkyl, hydroxy, thiol, or 
alkoxy acy\r; and 

sai^/ cyclic moiety exists as the saturated, 
2-ene, 3-ene, 4-ene, or 5-ene mono-unsaturated 



isomer/ or the 2,4-, 
derivative thereof. 



2,5-, or 3,5-diene 



ll 

16. A method according to claim 8 whetein 



Ring has the following structure 



10 wherein: 



15 



each R i 
halogen, alky 
thioalkoxy, aijAino 

any one 
-O-, carbon 
thiocarbonyl 

R" is 




pendent ly selected from H, 
1, hydroxy, thiol, alkoxy, 
r any of the Z substituents; 
or C 4 can be replaced with 
>CO), -S-, -S(O)-, - S (0) 2 -, 
or -NR"-; 



20 



drogeh, alkyl, hydroxy, thiol, or 
alkoxy acyl^ and ^ 

said/cyclic moiety exists as the saturated, 
4-ene, or 5-ene mono-unsaturated 
isomer,/ or the 2,4-, 2,5-, or 3,5-diene 
derivative thereof; or an aromatic derivative 
thereof. 



2-ene, 3/-ene, 



• 
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17. A method according to claim 9 wh^cein 
Ring has the following structure: 



10 wherein; 



15 



20 



1-2 



M-2 



M-2 



I 



M-2 





each R is Inc, 
halogen, alkyl, 
thioalkoxy, amin^ 

any one of 
-O-, carbonyl 
thiocarbonyl (><! 

R" is hydrc 
alkoxy acyl; anc 

said cycLic moiety exists as the saturated, 
2-ene, 3-ene/ 4-ene, or 5-ene mono-unsaturated 
isomer, or/ the 2,4-, 2,5-, or 3,5-diene 
derivative^ thereof; or an aromatic derivative 
thereof., 



ejitly selected from H, 
^hydroxy, thiol, alkoxy, 
y of the Z substituents; 
for C 4 can be replaced with 
-S-, -S(O)-, - S (0) 2 -, 
-NR"-; 

lkyl, hydroxy, thiol, or 




fCT/USVZ/ 1121* 



67 

18. A method according to claim 10 wherein 
Ring has the following structure: / 



10 wherein; 



15 



20 



each R is i 
halogen, alkyl, 
thioalkoxy , amino , 

any one of C 
-0-, carbonyl 




mtly selected from H, 
ydroxy, thiol, alkoxy, 
of the Z substituents; 

4 

C can be replaced with 
1-S-, -S(O)-, -SfO)^ 



thiocarbonyl (>CS) , or -NR"-; 

R" is hydrogen, alkyl, hydroxy, thiol, or 
alkoxy acyl; a'nd 

said cyclic moiety exists as the saturated, 
2-ene, 3-erfe, 4-ene, or 5-ene mono-unsaturated 
isomer, 6r the 2,4-, 2,5-, or 3,5-diene 
derivative thereof; or an aromatic derivative 
thereol 



^ '< <JsJ 7 £ / 
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19. A method according to claim 11 wherein 
Ring has the following structure: 




15 



20 




ependenjely selected from H, 
hydroxy, thiol, alkoxy, 
any of the Z substituents ; 

or C 4 can be replaced with 
, -S-, -S(O)-, .3(0)2-, 
r -NR"-; 
alkyl, hydroxy, thiol, or 



10 wherein: 

each R is i 
halogen, alkyl 
thioalkoxy, a 

any one 
-O-, carbo 
thiocarbonyl 

R» is 
alkoxy acyl; 

said cy&X^c moiety exists as the saturated, 
2-ene, 3-ene/ 4-ene, or 5-ene mono-unsaturated 
isomer, or/ the 2,4-, 2,5-, or 3,5-diene 
derivative/ thereof; or an aromatic derivative 
thereof. 

20'. A method according to claim 1 wherein 
said compound /is selected from 9-cis-retinoic acid, 
9-phenyl-9-cis/retinoic acid, 4-hydroxy-9-cis-retinoic 



7 

acid, 4-keto-9-cis-retinoic acid, 9 , 11-dicis retinoic acid , 
and 9-cis-locked derivatives of retinoic acid selected from 
Structures I-VII as set forth in the specification, wherein 
Z is carbcSxyl and Ring is a /?-ionone or /?-ionqne-like 
species having the structure: 



I U I/O J 



10 



15 wherein A is selected 



21. 

Ring has four or fi^ 
cyclopentane , cyclop* 
piperidine, dihyc 
dihydrof uran , 



A / ""Me 

\ 

>qH 2 , >c=o or >C-OH, 




t^ftrahydrd^f uran , 
pyrrolidine, or derivatives thereof. 



d according to claim 1 wherein 
rtyon atoms and is selected from 
dihydropyran , tetrahydropyran , 
hiojpyran, tetrahydrothiopyran , 
tetrahydrothiophene , 



• 



22. A method to modulate processes 
by retinoid receptors, said method comprising cj; 
said process in the presence of: 



(a) at least one compound of the/structure: 



Ring 



wherein; 



10 



15 



20 




conf iguratj 
"Rin* 
Z is 

hydroxy a Iky 1 , 
alkyl 4ther 
thioeth4r 



1 * cyclic moiety; 

it£e<a from carboxyl, carboxaldehyde, 
rioalkyl, hydroxyalkyl phosphate, 
a hydroxyalkyl group, alkyl 
thioalkyl 



25 



hydroxya^lkyly groups, thioesters of hydroxyalkyl 
of \ thioalkyl groups, thioesters of 
thioalkyl /groups/ aminoalkyl, N-acyl aminoalkyl, 
carbamate, and the like; and 

each R is independently selected from H, 
halogeri, alkyl, aryl, hydroxy, thiol, alkoxy, 
thioa^Lkoxy, amino, or any of the Z substituents ; 
and 



a cis/ trans isomerase capable of converting 
at least one of the 9-, 11-, or 13-double 
bonds from the trans configuration to the 
cis-conf iguration. 
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23. A method to produce compound (s) /of the 



structure : 



C 7 R 



Ring 



10 wherein: 



15 



20 



25 



-C 9 R 



C R 



\ 



C R 




10 



unsaturation between /carbon atoms C' and C 
has a cis configuration, /and one or both sites of 
unsaturation between carbon atoms C 11 through C 



14 



optionally h^ve 
"Ring"/ is 
Z is sfel 
hydr oxya lWy 1 , 
.alkyl et»er 



a c 



is/c 



eye 



conf igurat ion ; 



/ 



thioether 
hydroxya ljcy 1 
group, es 
thioalky 
carbamate, 
each 



lie moiety; 
'from carboxyl, carboxaldehyde, 
loalkyl, hydroxyalkyl phosphate, 
a hydroxyalkyl group, alkyl 
ofA /a \ thioalkyl group, esters of 
gtoubs, thioesters of hydroxyalkyl 
ers/of thioalkyl groups, thioesters of 
r^ups, aminoalkyl, N-acyl aminoalkyl, 
and the like; and 

R is independently selected from H, 



halogen, 

thipalkoxy, amino, or any of the Z substituents ; 



alkyl, aryl, hydroxy, thiol, alkoxy, 



from the corresponding all-trans configuration material, 
said method comprising contacting said all-trans 
configuration material with a cis /trans isomerase under 
30 isomerization conditions. 




HUi/Ub If li^i4 
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24. A method according to* claim 23 whereii 
Ring is a cyclohexyl ring having the following structure; 



10 wherein: 



15 



20 



M-2 



M-2 



C 

I, 



M-2 



1-2 



each R is independently selected from H, 
halogen, alkyl, aryl, hydroxy , /thiol , alkoxy, 

he Z su) 
an be r< 

-O-, carbonyl ( >C &) Is-/ -s(O)-, - S (0) 2 -, 
thiocarbonyl (>CS) / or 



thioalkoxy, amino, or any of the Z substituents; 
any -one of C 2 , C 3 ,/6i\ C 4 c/n be replaced with 



R" is hydrog, 
alkoxy acyl; and 

said cyclic/ moi 
2-ene, 3-ene, 4f-ene>? or 
isomer, or the /72,4-, 
derivative there 




yl, hydroxy, thiol, or 



exists as the saturated, 
5-ene mono-unsaturated 
2,5-, or 3,5-diene 



25. A method according to claim 2 3 wherein 
said contacting is carried out in vivo. 



26. A method according to claim 25 wherein 
said contacting is/carried out in Schneider cells. 



A method according to claim 2 3 wherein 
said contacting/ is carried out in vitro. 



KT/US92/U2U 
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28. Composition comprising^ at least,., 
compound having a structure selected from: 



ne 



Ring 



10 



wherein; 



15 



20 



25 



30 



35 



C 7 R 



-c'r 



? C ,0 R 



\ 



:"r =c 12 r 




Structure 



unsaturation between Carbon atoms C 9 and C 10 
has a cis configuration, and one or both sites of 
unsaturation between cafbon atoms C 11 through C u 
optionally have a cis /Configuration; 

"Ring" is a cyclic moiety, optionally having 
one or moire sub 



Z Ls se, 
carboxaLaehyc e 



wherein 
hydrogen 
range of 
wherein 



tituents thereon; 
ected 

jCOH) , hydroxyalkyl [- (CR' 2 ) n -OH, 



from carboxyl (-COOH) , 



each\fc//T is independently selected from 
or A/ lower alkyl and n falls in the 
1 UETtolabout 4], thioalkyl [-(CR' 2 ) n -SH, 
I Y and n are as defined above] , 
hydroxyalkyl phosphate [-(CR' 2 ) n -OP(OM) 3 , wherein 
R 1 and n/are as defined above and M is hydrogen, 
lower a,lkyl, or a cationic species such as Na\ 
Li*, k*. and the like], alkyl ether of a 



hydroxyalkyl group [- (CR- ) -OR" , wherein R' and 
/ ! 
are as defined above] , alkyl thioether of a 



n 



thifoalkyl group [j- (CR' 2 ) n -SR' , wherein R' and 



n 



are as defined above] , esters of hydroxyalkyl 
groups [-(CR'^-oj-CO-R' , wherein R 1 and n are as 
/defined above], thioesters of hydroxyalkyl group 
[-(CR'^-O-CS-R ' , wherein R' and n are as defined 
above], esters of thioalkyl groups 
[-(CR'^-S-CO-R • J wherein R' and n are as defined 




i$Wli2l4 
12 JUL 1993 



40 



45 



50 



55 
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above], thioesters of thioalkyl groins 
[-(CR' 2 ) n -S-CS-R f , wherein R 1 and n are as def/ned 
above], aminoalkyl [ - (CR 1 2 ) n ~NR ' 2 , wherein and 
n are as defined above], N-acyl am^moalkyl 
[-(CR , 2 ) n -NR l -CO-R H , wherein R' and A are as 
defined above and R" is a lower alkylyor benzyl], 
carbamate [-(CR l 2 ) n -NR , -C0-OR l or 

- (CR^) n -0-C0-NR f 2 , wherein R ' a^hd n are as 
defined above]; and 

each R is independently /selected from H, 
halogen, alkyl, aryl, hydroxy, thiol, alkoxy, 



thioalkoxy, amino, or any of/ the Z substituents , 



with the proviso. 
9 - ci s -r eti no ic 
or 

any twc 
linked to one 
structures ; 



Ring 



60 



wherein : 



65 




•Structure 



is 



not 



9 ,/13-dicis-retinoic acid; 

of the R groups can be 
form one or more ring 



c"r=c u r 



Structure I ; 



"Ring 11 / Z and R are as defined above; 



X is CCR 2 ) x -X'-(CR 2 ) y ]-, 



70 



X' is selected from -0-, carbonyl, -S-, -S(O)-, - 
S.(0) 2 -, thiocarbony 1 , -NR"- f or -CR 2 -, 

R'yis hydrogen, alkyl, hydroxy, thiol, or alkoxy 
acyl; / 

x' is 0 , 1 or 2 , 

is 0, 1 ; or 2, and 
/x + y <2; 

suBsnnifEaNBnr 




) 



100 



105 



Ring 



no 



wherein: 



115 



120 



125 wherein 



130 




afiJ/US92/H2U 



, R" , Z, Ring, x and y are as 



(X») 



Structure V : 



X" is -[(CR 2 ) a -X'-(CR 2 ) b ]-, 

X 1 , R, R", Ring and Z are as defined above, 
a is 0, 1, 2 , 3 or 4, 
b is 0, l, 2, 3, or 4, and 
a + b is >2, but £4; 



6 



135 



Ring 



14 0 




PC77US 92/ 1121 h 




C'R C U R 



\ 



Structure VI: 



wherein: 



145 



*>*K-[ (C%) c -X'-(CR 2 ) d ]-, 

, R% Ring and Z are as defined above, 
3, /l, 2 or 3 , 

, 2 or 3, and 
but £3; and 



150 



Ring 



155 



wherein: 



160 




C n R=C 12 R 

\ 



C 13 R=C l *R 



\ 



Structure VII 



X' 1 * is X" or an unsaturated linking group 
having the structure: 



SpT/US92/ii 21h 




78 



-[Q = CR - J]-, 
wherein Q is -N= or -CR=, and J is -CR=f£r-, 
-N=CR-, -CR=N-, -0-, -S-, or -NR"-, 



165 



thereby incorporating C 9 and C 10 of the rexoid 
compound into an aromatic (or pseudo-aromatic) 
ring, and 

X', X", R, R», Ring, Z, a /and b are as 
defined above. 



29. A composition according to claim 28 
wherein Ring is a cyclohexyl ring having the following 
structure: 



10 



wherein: 



15 



20 




each independently selected from H, 

halogen, al)cyl, ary,l, hydroxy, thiol, alkoxy, 
thioalkoxy/ amino, or any of the Z substituents ; 

any orie of C 2 , C 3 , or C 4 can be replaced with 
-O-, carbonyl (>C0) , -S-, -S(O)-, -S(0) 2 -, 
thiocarbonyl (>CS) , or -NR H -; 

RJ* is hydrogen, alkyl> hydroxy, thiol, or 
alkoxy acyl; and 

ysaid cyclic moiety exists as the saturated, 
2-ei^e, 3-ene, 4-ene, or 5-ene mono-unsaturated 
isomer, 



/ 



or the 2,4-, 2,5-, 



or 



3 , 5-diene 



derivative thereof; or an aromatic derivative 



thereof. 




